Effect of acute increases in bone matrix degradation on circulating levels of bone-Gla protein.
Serum bone Gla-protein (BGP), also called osteocalcin, is a specific and sensitive measure of bone turnover in a variety of metabolic bone disorders. Although some BGP diffuses into the circulation after synthesis by osteoblasts, most is incorporated into bone matrix where it remains until bone is resorbed. Thus, serum BGP could reflect bone formation, bone resorption, or a combination of both. The relationship of serum BGP to the components of bone turnover was evaluated in 18 normal women (mean age 48 yr; range 30-70) who received a continuous 24-h intravenous infusion of the 1-34 synthetic fragment of bovine parathyroid hormone. Mean +/- SE for urinary hydroxyproline excretion, an index of bone resorption, increased (from 22.7 +/- 2.2 to 38.5 +/- 3.7 micrograms/100 ml glomerular filtrate [GF], p less than .001), whereas levels of serum alkaline phosphatase, an index of bone formation, were unchanged (from 20 +/- 1 to 20 +/- 1 U/liter, NS). Despite the increase in bone resorption, levels of serum BGP decreased (from 8.8 +/- 0.8 to 6.8 ng/dl, p less than .001). The data suggest that circulating levels of BGP are a measure of bone formation but, at least in subjects with normal renal function, not a measure of bone resorption. Presumably BGP in bone matrix is degraded during osteoclastic resorption into fragments that either are not recognized by an antiserum raised against the native molecule or are rapidly cleared from the circulation.